Introduction
Frontotemporal lobar degeneration (FTLD) refers to a group of conditions that present with primary dementia characterized by disproportionate atrophy of the anterior
Case Reports
Case 1 Case 1 involved a 53-year-old right-handed woman who was a part-time supermarket employee and owner of a snack bar. At the age of 49, she noticed that she was having difficulty recalling the names of certain objects, which prompted her to visit a local clinic. She was prescribed donepezil hydrochloride at the clinic, but stopped taking the prescription because of side effects. In March 2004, at the age of 51, she visited Showa University Hospital because her verbal deficit was worsening. In addition to difficulty recalling the meanings of words, she showed several abnormal behaviors such as intrusiveness and repetitive actions. After the onset, she was still able to live independently and prepare food for her customers at the snack bar. Sometimes she took day-long trips by car, and she reported the details of the trips in few words. In June 2006, at the age of 53, her abnormal behavior became worse.
She forced her way into a neighbor's house and received reprimands from the police on several occasions. After that, her symptoms moderated and she showed no apparent problems, except for verbal deficits.
Neuropsychological examination (March 2004) showed a marked deficit in verbal functioning ( table 1 ) . She had a verbal IQ score of 58 and a performance IQ score of 88 on the Japanese version of the Wechsler Adult Intelligence Scale-Revised [7] . In the Raven Colored Progressive Matrices [8] , she scored 31 points, which was within 2 SD of the age-matched control. Her frontal lobe function had also deteriorated; she scored 3 points on the Wisconsin Card Sorting Test [9] . In terms of verbal functioning, she showed preserved speech and comprehension ability, but had a severe naming deficit. In the object naming task, the initial sound cue did not help her performance. In contrast to the naming task, in the word fluency task (under the category of vegetable), she showed slightly preserved ability (5 words/min). As long as understandable words were used, she showed well-preserved comprehension ability. The examiner requested: 'Put the pencil on the book; after that, give me the pencil.' Thus, she could follow directions. Her reading disturbances, however, were more complex. When kana letters (Japanese phonograms) were presented, she could read easily, but she showed several errors in reading kanji (Japanese ideogram/Chinese characters). In the Japanese version of the Western Aphasia Battery [10] , she showed apparent deterioration on the naming subscale (1.7/10 points); however, other verbal functions were relatively preserved (spontaneous speech, 16/20; comprehension, 6.8/10; repetition, 5.6/10; reading, 4/10; writing, 8.5/10). Regarding praxis, she could not follow the instructions due to semantic deficits (11/30); however, imitation of praxis and usage of real objects were preserved (28/30 and 13/13, respectively). Other subtests of the Western Aphasia Battery, such as drawing (25/30), block design (9/9) and calculation (24/24) were also preserved. An example of her verbal deficit is as follows. The examiner asked: 'Do you eat a banana with the skin?' The patient responded: 'Banana? I don't know banana.' After a few seconds, the patient stated: 'I have not eaten banana … I see, banana is yellow and …' She then correctly represented the shape of a banana with a gesture. The examiner asked: 'Do you mow a lawn with an axe?', and the patient responded: 'Axe? … Yes, I can't understand it.' Although we did not have the opportunity to conduct a memory test, it was indicated that she had well-preserved memory function. When we asked her the number of visits to our hospital, she could report the correct number. She could also remember the conversation at our previous interview (over 4 weeks earlier).
Magnetic resonance imaging (MRI) showed marked atrophy in the left temporal lobe ( fig. 1 a) .
Case 2
Case 2 involved a 63-year-old right-handed man who was a farmer. He was admitted to a surgical unit with an esophageal tumor when he was 62 years old, and he received consultation from the neurological department for a memory problem; however, in the neuropsychological examination, a verbal deficit was also observed ( table 1 ). In the dementia screening test (Hasegawa Dementia Scale-Revised [11] ), he scored 16/30 points (cutoff, 20 points). The deterioration of the test score was attributable to a word-meaning deficit. For example, he failed the reversed digit task (subscale of the Hasegawa Dementia Scale-Revised) because [13] ), he showed severe difficulties with word retrieval and naming, even when the object was in front of him. He could not understand the meaning of 'animal', and thus could not perform the word fluency subtest of the Standard Language Test of Aphasia. In terms of writing ability, although he could not write kanji characters, he performed better in the kana writing test. In the Gogi (word meaning) aphasia battery [14] , a marked deficit in kanji reading was observed (1/5), whereas kana reading was well preserved (5/5), even when both letters represented the same meaning ( table 2 ) . In contrast to the patient in case 1, he sometimes could not understand the meaning of objects. For example, with a drum, not only could he not name it, he also did not know what to do with it. MRI showed marked atrophy of the left temporal lobe and slight enlargement of the ventricle ( fig. 1 b) . In addition, several lacunar infarctions were observed in the white matter.
Characteristics of Painting Activities
The patients in cases 1 and 2 were not professional painters, and had no interest in drawing before the onset of FTLD. In both patients, drawing behavior was initiated by a physician or caregiver.
Patient 1 began to draw in response to a suggestion by her caregiver. She usually drew a picture from memory, drawing an object of her own selection. During the examination, the examiner presented only a theme to her. When the examiner asked about a short car trip that patient 1 had taken a few days prior to the examination, the patient drew objects that she had seen on the trip ( fig. 2 d) . Every time she drew a picture, her drawing skill had improved. However, her drawing was not spontaneous. She started to draw only when we told her to draw a picture. The characteristics of the drawings were natural, and she could draw object details such as the veins or jagged edges of a leaf ( fig. 2 b) . In addition, when she was provided with several color pencils, she drew objects using some colors on top of others. However, these drawing behaviors were limited to the examination situation; in daily situations, her natural behavior was observed while completing puzzles or singing karaoke. These behaviors were not present before the onset of FTLD. She usually completed a large puzzle ( 1 1,000 pieces), representing flowers, of her own accord. Her behavior was characterized by a nonreferential and a non-trial-anderror method. She assembled a puzzle piece by piece, without looking at the sample picture, and she did not use any strategy, such as gathering by color or visualizing the completed picture. When she found the target piece in the scattered pieces, she reached for it and pieced it together without rotation. Her speech was usually restricted to a few words; nevertheless, she could fluently sing a song in a kar aoke bar.
Patient 2 usually drew objects from real life or from pictures. When the model was hidden, he could not draw it. He drew a picture only when a caregiver prompted him to draw a picture. Most of his drawings were based on real 3-dimensional objects, such as cars or flowers. He used color and copied the details of the objects. His paintings were also naturalistic in character ( fig. 3 ) .
Discussion
In the present study, the 2 Japanese patients with FTLD also had the following characteristics. First, the main common deficit in both was semantic dementia. Second, both patients developed drawing behavior after the onset of FTLD, despite not having been artists or having any interest in drawing before the illness. Third, the pictures drawn by both were realistic as opposed to abstract in character.
Although the emergence of artistic talent remains uncommon, several reports have presented patients demonstrating improvements in their artistic skills after the onset of FTLD. However, the patients in these cases had either been born in [2, 3] or been taught painting skills in a western country [4] , or learned western styles before the onset [5] . Thus, the emergence of such painting skills after FTLD onset might have been influenced by cultural background or education. In contrast, our patients had a different cultural background and had not been previously educated in painting. The present results support the assumption that the appearance of painting skills during FTLD does not reflect learning or cultural background, but rather is the expression of innate functions of the brain. In addition, our patients' paintings were realistic in style, which might be an inherent phenomenon in humans, and not an advanced skill. Miller et al. [2, 15] hypothesized that the emergence of artistic talent in patients with FTLD reflected paradoxical functional facilitation (PFF) effects. The original notion of PFF effects was proposed by Kapur [ 16, p. 1,776] , and defined as a 'situation where alteration to intact neural tissues brings to normal or near-normal a level of functioning that was previously sub-normal or abnormal' and 'situations where a patient with a damaged nervous system can perform better than normal control subjects on a particular task'. The theoretical background of PFF was postulated as a disruption of inhibitory mechanisms or compensatory plasticity. Based on this hypothesis, Miller et al. [ 15, p. 462] assumed that degeneration of the left temporal cortex led to decreased inhibition of 'the right-sided and posteriorly located visual and musical systems'. On the other hand, Heilman et al. [17] proposed that reduced activity in frontal lobe functioning might be important for creative innovation. These 2 hypotheses were very attractive explanations of our patients' painting. However, we think that our patients' performance was not the result of improved artistic talent or creativity, but was instead a regression phenomenon. Our patients' paintings were of a realistic or 'slavish' style, depending on vivid imagery (case 1) or real objects (case 2). They painted details of the objects, such as veins on a leaf ( fig. 2 b, 3 c) . Considering the similarities between our patients and reported cases in which patients painted details of objects coming into sight [5] , we think that the quality of their paintings was dependent on reduced verbal functioning, especially word-meaning deficits (selective loss of semantic memory for words [5] ), which was characteristic of these patients.
Our hypothesis that diminished verbal functioning might be important for their painting quality is supported by studies on children with autism [18] . The most wellknown case of such a child with the ability to draw was Nadia [19] . She was born with a severe verbal deficit, but could draw several animals in a realistic style, even when she was of preschool age. After receiving training in verbal functioning, however, her drawing skills deteriorated. In contrast to dementia, the details of this child imply that realistic drawing is a natural innate style through which humans perceive the world in the absence of mature verbal function. A similar suggestion was made by Chatterjee [20] , who argued that a similarity existed between semantic dementia and children with autism. Chatterjee [20] postulated that an 'impoverished conceptual representation of the world may actually help rendering what we see'. Based on this idea, we emphasize the importance of word meaning or semantic memory for words rather than a conceptual representation of the world or visual semantic ability [21] . We suggest that word meanings function as a filtering tool. When the subjects observed an apple, they were reminded of the notion of the object such as fruit, spherical or red, and they drew the object using these notions. However, when these notions were disturbed, as in our patients or in some children with autism, the subjects drew the object from direct representation. Thus, we suggest that a naturalistic style of drawing is an innate mechanism, independent of cultural influences. Additionally, the neuropsychological profile of our patient (case 1) shared similarities with children with autism. These children have been repeatedly reported to show good scores on the block design subscale in the Wechsler Intelligence Scale [22, 23] , and our patient (case 1) demonstrated a similar pattern. In addition, our patients showed good performance on a jigsaw puzzle, something persons with autism have also been reported to demonstrate [24] . Thus, the characteristics of painting in patients with FTLD and children with autism may arise from a common functional deficit.
There are 2 subtypes of aphasia in patients with FTLD, nonfluent aphasia and semantic aphasia. Our 2 patients had semantic aphasia, and their paintings were realistic. Although some patients with FTLD have produced creative work, our patients' pieces were not creative. The creative aspect might reflect the subtype of the disease. In fact, most of the reported drawings made by patients with FTLD with semantic aphasia were realistic in nature [2, 5] , in contrast to the creative works produced by those with nonfluent aphasia [3, 4] .
Our 2 patients exhibited difference characteristics in their paintings. While patient 1 could draw a picture from memory, patient 2 drew pictures of objects that were present. Regarding semantic memory, they had different characteristics. Patient 1 showed no apparent deficit in semantic memory for pictures. She could use real objects without hesitation and imagine the visual image of objects. In contrast, patient 2 showed possible global deficits in visualizing and understanding objects. For example, patient 2 had difficulty in using a drum, and he could not draw a picture from memory, even immedi-ately after he copied it. Franklin et al. [ 21, p. 182] reported a similar patient, MH, a 77-year-old woman. Her characteristic impairment was an inability to draw an object from memory and superior ability in drawing from objects that were present. Her drawing was much better when the object was a 3-dimensional real object or a realistic picture, rather than line drawings. In addition, she also exhibited deterioration of a visual semantic ability described as 'a central semantic impairment'. Thus, differences in painting styles between the patients in cases 1 and 2 may reflect the nature of their deficits. When the deficit was restricted to word meaning, the patient could draw a picture from memory. In contrast, when the deficit was more global (visual semantic or central semantic impairment), the patient could not draw a picture from memory, but could draw present scenes and objects.
Few patients have leisure activities after the onset of dementia. However, our patients started painting following their caregiver's or clinician's suggestion and enjoyed these activities for a long period. These activities might serve as emotional support not only for patients, but also for their families. This observation also means that for the clinician or caregiver, it might be important to be aware of a patient's intact functions to gauge the patient's quality of life.
